Drought is the most extensive hydro-meteorological pattern of prolonged period of water scarcity affecting natural resources and environment. However, it has significantly different characteristics from one region to another. Tamil Nadu agonizes from various disasters including droughts. Generally rainfall deviation from the long-term mean continues to be a widely adopted indicator for drought intensity assessment. The application of this indicator is strongly limited by its inherent nature of its dependence on mean. Thus a standardized procedure that overcomes these limitations becomes a basic need. Moreover stability of rainfall in recent years has been erratic and hence to understand the stability of rainfall over years Precipitation Ratio (PR) was used. Further to understand the drought climatology of southern zone of Tamil Nadu, Standardized Precipitation Index (SPI) was used. PR was studied for three decades (1981-2010) covering seven locations. In most of the locations the rainfall was stable during 1981-90 and thereafter a gradual decline in stability was noticed confirming the weather extremes in the recent decade. SPI had an annual range from +2.69 to -4.94 while Monsoon period had +2.41 to -3.43 and +2.69 to -3.14 respectively for Southwest and Northeast monsoon seasons. As per SPI index, Southern zone is prone to moderate drought followed by severe and extreme drought category. Among the periods studied (Annual, SWM and NEM) number of moderate drought occurrences had no much variation while in severe and extreme drought category, variations could be observed. In particular, during NEM period there was almost no occurrence of extreme drought.
INTRODUCTION
Drought occurs over most parts of the world, even in wet and humid regions. This is because drought is distinct as a dry spell relative to its local normal condition. On the other hand, arid areas are prone to drought because their rainfall amount critically depends on a few rainfall events 2 .
Weather prediction agencies from all over the world forecast El Niño conditions in 2014 with impending danger of drought. The frequency of such events has been high in the last decade with droughts in 2002, 2004 and 2009 . India is expected to be the first to suffer, with weaker monsoon rains, undermining the nation's fragile food supply 3 . Drought is a gradually developing phenomenon, it first appears as belowaverage rainfall within a normal part of climate, it can develop as an extreme climatic event and turn into a hazardous phenomenon, which can have a severe impact on communities and water dependent sectors 7 . Drought occurs in almost all climatic zones and damage to the environment and economies of several countries has been extensive. Drought damages are more obvious or prominent in areas where there is a direct threat to livelihoods. In drought management, making the transition from crisis to risk management is difficult because little has been done to understand and address the risks associated with drought.
All the regions of India suffer with drought incidences of varying periodicity, with 13 states repeatedly declared as drought-prone 4 . Drought has become a frequent phenomenon in India, due to rise in pollution and climatic changes. In India, 'chronically drought-prone areas' is around 33% and receive less than 750 mm of rainfall, while 35%, classified as 'drought-prone' receive rainfall of 750-1,125mm. Tamil Nadu is located in the southern tip of India; the spatial, seasonal and inter-annual variability of rainfall follows a complex pattern especially in southern zone of Tamil Nadu.
The problems of drought-prone regions vary in magnitude, temporally and spatially. Hence drought risk assessment is the necessity to cope up with this devastating drought, which affects the society a lot. Drought indices are one of the very important tools to monitor and to assess drought, because they simplify complex inter-relationships between many climate parameters. There is extensive literature on the quantification of drought by using various indices, models and water balance simulations 10, 13 . Precipitation has been used to develop a variety of indices, because it is a key variable to study meteorological drought. Among the meteorological indices, Standardized Precipitation Index (SPI) is more commonly used. The SPI has certain advantages over others such as use of rainfall data alone and also its variable time scale, which allows it to describe drought conditions important for a range of meteorological, hydrological and agricultural applications 8 .
mATeRIAlS AND meThODS

Study Area
Southern agro climatic zone of Tamil Nadu is surrounded by coastal areas on the east and mountains in the west. This zone lies on the southern part of the Tamil Nadu State under rain shadow area. The elevation varies from mean sea level to 300 metres. The districts taken for the analysis is depicted in Fig 1 . 
Data source
For the present analysis, 30 years of historical rainfall data from 1981 to 2010 were collected for the seven districts such as Dindugul, Madurai, Puddukottai, Tirunelveli, Virudhunagar, Tutucorin and Theni from the respective research station. In the absence of long-term data for districts, data were taken from India Meteorological Department (IMD).
Data analysis
The data was sliced for different seasons such as Cold Weather Period (CWP -january and February), Hot Weather Period (HWP -March to May), South West Monsoon (SWM -june to September) North East Monsoon (NEM -October to December) and Annual period to study the rainfall stability Severe drought -2.00 and less Extremely drought
Fig. 2: Annual rainfall variability of southern zone
Box and whiskers plot Box and whiskers plot was generally used to depict the descriptive statistics of a given set of data in the following manner. The two whiskers (vertical lines) in top and bottom represent maximum and minimum value in the data set. Upper bound of the box represents third quartile or seventy-fifth percentile. In the same way the lower bound of the box represents first quartile or twenty-fifth percentile while, the central line represents the median. The rainfall variability for the study regions was depicted using this box and whiskers plot.
Standard Precipitation Index (SPI)
The Standard Precipitation Index (SPI) was proposed by 8 to quantify precipitation deficits/ surpluses on a variety of time scales (usually between 1-month and 24-month sums). Because of the fact that the SPI is normalized, wetter and drier climates can be represented in the same way, and wet periods can also be monitored using the SPI. Those time scales reflect different aspects of the hydrological cycle. Soil moisture conditions respond to precipitation anomalies on a relatively short scale (2-3 months), stream flow may be described by SPIs with time scales of 2-6 months, while ground water and reservoir storage reflect longer-term precipitation anomalies 6 . Hence, the different time scales for which the index is computed address the various types of drought: the shorter seasons for agricultural and meteorological drought, the longer seasons for hydrological drought 5 . Due to its robustness and convenience to use, SPI has The SPI programme developed by National Drought Mitigation Centre of University of Nebraska was utilized and The criteria defined by 8 for a "drought event" and classification of the SPI to define drought intensities for any time steps used for interpretation. The classification was given in Table 1 .
ReSUlTS AND DISCUSSION
Rainfall stability analysis
The decadal analysis of precipitation ratio for the southern zone revealed that highest ratio was recorded at Tirunelveli district (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) indicating lower annual normal rainfall (652.4 mm). 73 mm) was also recorded. This could be noticed with the flood years and cyclonic activity during that particular decade along with the geographical position of dindigul district with high elevation. In the recent decade also, higher precipitation ratio of 139.5 was observed at Dindigul district and comparatively lower rainfall of 891.1 mm was observed. In this decade, more drought years and also flood year was also noted.
At pudukottai district, lower precipitation ratio of 31.7 was observed indicating more stable rainfall during 1981-90 decade while during 1991-2000, the ratio was doubled and in the recent decade the ratio was tripled which could be supported by the recent extreme events occurred during 2001-2010 (Table 2) .
Rainfall variability analysis
Among the regions studied, Tirunelveli district exceptionally had very low variability which indicated high dependable rainfall for the district followed by Tutucorin, Theni,Virudhunagar, Pudukottai, Madurai and Dindigul districts respectively. The highest variability observed in Dindigul district might be due to the topography of the district which has both mountainous range and plain regions. The least variability observed in Tirunelveli and Tuticorin district might be due to its nearness to sea.
Drought analysis based on SPI
SPI analysis showed that moderate drought had maximum occurrence (6) during Northeast monsoon at Virudhunagar district while minimum occurrence (1) at Madurai district. During Southwest monsoon period, maximum number of occurrences (5) of moderate drought intensity was noticed at Pudukottai and Tirunelveli respectively. Annually, Pudukottai district recorded maximum occurrence (5) ( Table 3 ). Severe drought intensity was noticed at Madurai during Northeast monsoon period while all other districts registered minimum number of severe drought intensity. Extreme drought intensity was least occurred among different drought intensity studied for different districts.
On annual basis and during monsoonal period (southwest monsoon and northeast monsoon), extremely wet and extreme dry condition could be observed over southern zone of Tamil Nadu (Table  4) . This was true for the region wise analysis also. Annually, categorization of SPI ranged from near normal (0.95) at Virudhunagar to extremely wet condition in most of the places studied. In both the monsoonal periods, very wet to extreme wet and severe drought to extreme drought condition could be observed in the southern zone of Tamil Nadu.
CONClUSION
The study concluded that there exists typical rainfall variability over southern zone of Tamil Nadu. This is confirmed through the rainfall stability analysis in the study zone. Among the regions studied, regions adjacent to the Western Ghats and regions near the coastal areas showed typically contrasting rainfall features (moderate drought had maximum occurrence (6) during Northeast monsoon at Virudhunagar district while minimum occurrence (1) at Madurai district). Rainfall analysed using SPI revealed considerable variation among the regions and seasons. In particular, Northeast monsoon had least rainfall deficiency compared to other time slices studied. Overall, moderate drought events had considerable occurrence than other SPI categorization. 
